Introduction
In 1993, Huneke and Sharp (cf. [2] ) and Lyubeznik (cf. [6] ) showed the following results: Here it is worth while mentioning that S. Takagi and R. Takahashi recently showed finiteness properties of local cohomlogy modules over rings with finite F -representation type (cf. [11] ). Mainly we shall prove part (i) and (ii) of Theorem 3 in this report.
Proof of Theorem 2: Outline
Definition 1. Let T be a module over a ring A and P a prime ideal of A. We define the j-th Bass number µ j (P, T ) at P to be
where κ(P ) = R P /P R P (cf. [1] ). Remark 1. Let φ : (R, m) −→ (A, n) be a local ring homomorphism of local rings, which is module-finite and flat. Then such properties for an extension are preserved by localization: let P be a prime ideal and set p = P ∩ R. Then the local ring homomorphism of local rings φ P : R p −→ A P is module-finite and flat (cf. [10] and Katzman [3] gave the examples of rings with respect to sets of infinite associated prime ideals of the top local cohomology modules. Especially Katzman's example states that even the second local cohomology module has an infinite set of distinct associated prime ideals. The local ring R and the local cohomology module are as follows:
Several results over regular local rings
In this section, we prove part (i) and (ii) of Theorem 3.
Definition 2. A regular local ring (R, m) is called unramified if R contains a field or if
p ∈ m 2 in the unequal characteristic case, where p is the characteristic of the residue field R/m. We note that if R contains a field then the characteristic of R and its residue field are equal, and the converse also holds.
We shall introduce several lemmas. 
Lemma 6. Let (A, n) be a local ring with the maximal ideal n, M be an (not necessarily finite) A-module with support V (n). Let l be a non-negative integer. Suppose that M is an A-module of finite injective dimension. (i) If there is an A-module N with finite length such that Ext
0 −→ M −→ M −→ M −→ 0 ( ) be an exact sequence of A-modules. (1) If M and M are injective A-modules, then M is an injective A-module; (2) if inj. dim A M ≤ l − 1 and inj. dim A M ≤ l, then inj. dim A M ≤ l. In addition suppose that M is an injective A-module. (3) If M is an injective A-module, then M is an injective A-module; (4) if inj. dim A M ≤ l, then inj. dim A M ≤ l − 1.
Lemma 8. Let A be a ring, a an ideal of A, and M an (not necessarily finite) A-module.
Let l be a positive integer. Denote by I * a minimal injective resolution of T : (1) If inj. dim A P T P ≤ dim T P for each prime ideal P ∈ Spec(T ) with P = n and H j n (T ) is injective for all j ≥ 0, then T has finite injective dimension and
Remark 4. More generally, we can slightly improve part (2) of Lemma 9 as follows: if inj. dim A P T P ≤ dim T P + k for each prime ideal P ∈ Spec(T ) with P = n and inj. dim A H j n (T ) ≤ l for all j ≥ 0, then T has finite injective dimension and inj. dim 
Proof of Theorem 3. We only prove (i) and (ii). By the results in [7] , the assertions (iii) and (iv) in Theorem 3 follow from those of (a) and (b) in Theorem 2.
(i) First we note that H 
